Myristic acid utilization in Chinese hamster ovary cells and peroxisome-deficient mutants.
Chinese hamster ovary (CHO) cells convert [9,10-3H]myristic acid ([3H]14:0) to several lipid-soluble, radioactive metabolites that are released into the medium. The main products are lauric (12:0) and decanoic (10:0) acids. Some of the 12:0 formed also is retained in cell lipids. Similar metabolites are not synthesized from palmitic (16:0), oleic (18:1), or arachidonic (20:4) acids, and the addition of these fatty acids does not reduce the conversion of [3H]14:0 to 12:0. Two peroxisome-deficient CHO cell lines do not convert [3H] 14:0 to any polar metabolites, but, they elongate, desaturate, and incorporate [3H]14:0 into intracellular lipids and proteins normally. While BC3H1 muscle cells convert some [3H]14:0 to 12:0, they also produce at least nine lipid-soluble polar products from [3H]12:0. These findings suggest that a previously unrecognized function of myristic acid is to serve as a substrate for the synthesis of 12:0, which can be either secreted into the medium or converted to other oxidized metabolites. The absence of this peroxisomal oxidation pathway, however, does not interfere with other aspects of myristic acid metabolism, including protein myristoylation.